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ts.<t*>i m\z-££nzm&&7imo>'sm&i>m<?>m& 
4$»i-r*8f«<fr»HSi&T. 
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[0 0 0 3] St^W^-CfcaK^ffiSfc^SI 

PZT [Pb (Zr, Ti) Os, ?*>as>;io>K 
»] . PbTI Oa(?jr>tttB) . BaTi Oa(^*> 
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[0004] zomm&mmm^z. #m#&m<Dm& 
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8 7 7 omzmm.<D#?tfmif*>nz. ^ne,©*? 
io »*, s^icitsfrsxh^'f y«o±T@ffiwt. its 

[0 0 0 5] 

(mocvds) fretftmiznx^z. z.txf><o^m 

Rmfr *K * It it tttt 35158 L -^i" H tcS5 £ ^ 7? V> 5 

m&mfciz»?&m#m<»mmiti)wm-e&-o 

[0 0 0 6] 0BA«> ±IS2)lDro^S»CJ:oT; 388S 

50 5 o o"c~7 o ox,e>&mzu&i,-amMg. 

vtmzti.^xvs.sjttb. z\n&mi*-tz-fzit>\zf&mm 

«SJHS^<D P b <0|?3585e^K:«fc 0 5*R«»* 

[0 0 0 7] ±iei$M¥^3- 1 0 8 1 9 2#R 

WH¥3- 1 0 8 7 7 0^lCgH«Snfe^««#ltlT 

50 [0008] -C*&Wm Z tt. «tiS^W©«*. 81 
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[0 0 0 9] 

mtmm&mmfr$tez>mmfrmmm^$>?T, me 

m co^fi t ma * c t £f «ira4*itiHkT r 
[ooio] *&m<DW&&7tmt\** 

DtX^4 0 0t: (6 7 3K) BLkTfrfcft* Z.(DUm 

-vn&mtfi i o - 6 p a ek±<D7t*\zm9&T*mfoifl& 

XVX, Xho>^A, A'J^A, U3^A, a? 

&«§*£0 1 8 K5*?-o 018^^5^^!:, ±IB7C 
3§te4 0 OlCTVvfnfcl 0~« P a&s±<Dmfm&&v 

tv>*. ^anotttitiVH*?!*. 3*»e^m, mm 

[0 0 11] *ftH£«WT*«irafl^fcl2. ft. 

t^ll^^^flTf, SrTIOj, 
(BaxS n-i) TiOs,BaMgF4,L iNbOs.L 
lTaOa,CaBi^Ti40is, KNbOs, NaNbO 
i.*0>B«**»fh »*^»PZT, (PbxL 
ai-i) TIOa.PLZT [ (PbxLai-i)(Z nTi 
i-t) Os] , B i < T i s Oi 2, BaTiOs 2£<D&mm 

[0 0 12] £<Dfa ffSUl^ttttWU XlHWttfl 
te> SrTiOi, (BaiSri-i) T1OjT&0, & 
R«##»fct PZT, PLZT, Bi4TIiOnT» 



4$BB¥7- 1 8 3 3 9 7 

[o o i 3] tssm#mm<D&&-jjmt. ^orfy^ 

*Kn>x/l5/*ifc, ffllMfl&MMKJU* (MOC 
VD&) % -f*>tf-AX/ty*tfc* nt^**». 

FT^hP^/Vy^S, MOCVDS, 

0 0- 1 0 0 0W, XrtyPXTs&jlO. 1-lPaS 

ffiT€f*« u^Sl:J:D«Bb^l!««»IRIl 

»*. *o&mt, mto*tm+ m&itmtz&Qm&m 

[0 0 1 4] #f;:MOCVD&K < fc9/£K"rS«'&> s 

«un*6 00-80 omo, R«fnM«RT 
co o i 53 jEi^^^tr-A^/iy^ttic^ortR-r 

0 0-7 0 013, -f ^*>lf — A© 
ill&mffi8 0 0-1 2 0 0V$«a«MchLT> _b 

WR&aSJfcTfcJlttfT*** tt. ±EJ«R**«. » 

&t<n*wsm»wm<omwz&^xm=Ftom?z<D\zn 

[0 0 1 63 *»Wfc«fflT**±«RtTF«« 
SRlCtt. Pt, Al, Cu, Ru0i9O»»Otf» 

&mm~rz> z. t&x&, *<ommz 5 0 - 5 0 0 0 a# 

ffSUlri. MIC, sMmemfflUIOTNU »*±fc 

«*.«-> U 3 >. GaAsWM. S«£ 

R, TmaUR^S ll«^JR^O««ttftlA±S«« 
fc*©TI||R»€Hfa[«CJ:D»«rsctt>r€t*. * 

n^eti<om<Dmmu 5 0 - 5 0 0 0 a, 50-2000 

[0 0 17] 
[0 0 18] 
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f z cfc 5 fcem4$&£HHffi-r * it® vTzm^mm 
mitm. 3«incs imm<tm2±\zm&L'$n?zT i 

R, 4ttlMET i«3±C»tiianfcP tT*«i, 5 
ttP tT««*4±JC»JSR$n*:ai««#PZTR©a! 

6tttteBB«#PZTR©»— B5±fc«sBS iff 
nfcaRt*PZTK<D»ra, 7teiWfE3a««#PZ 

TKofg-s 6±^»$nfca»«*p zTasoiSH 
a, 8im«aMi«#pzTii©jBHjB7±K:»j«dn 

*:P t±B&«ffiT&<5. 
[0 0 19] n^xUn>gfcl<Z)^®K:®SJfl2 0 0 0 
AOSlMftR2«MU £CDS i &itftR2±lC 
RJP3 0 0 ACDT il3$, ^©TiS3±i:If2 0 

ooAcoptK4$, z<dp tm4±\zmt&#mtv 

TPZTR5> 6, 7£, W*nRFmhD>7 
/Vy^feKcfcDJ&jSLfc. fc*5, PZTI5, 6, 7 20 
tt, SSl«2 5 0t t X^7^7-7 0 0W, Xr< 
y*#Xffi*0. 4Pafc#ari6R*frfcU PZTIg 
5. 7teX/ty^#XSES*fcA r/Oa = 3/l» PZ 
TJ«6ttX^y^#X««itAr/Oi = 2/l-e- * 
n€tl8f 7 0 OAfa »2 1 0 0AKte£«fc5Jgj£ 
Lfc. PZTR5»*Vitt7i:|B|«©tt«*fl:T«ttfc 
/£RLfcR©*&j&it«:, Pb:Tl :Zr = 0. 57: 
0. 22:0. 2 1T^0, P ZTR6 £H«0)JGSR* 
#T»BICJ*RLfcR©Rj*fl;»* P b : T i : Z r = 
0. 5 3:0. 24:0. 2 3T^L 3? 
[0 0 2 0] £©PZTR5, 6, 7 \Z, *»B9>:/ 
€«^&«a7=-U >yBB«BV*TB«S*»LT 

sec. Tfcofc. &fflJS«<DRtO»J«tt:te* PZTR 

Pb:Ti:Zr = 0. 5 5:0. 2 3:0. 2 2Tfe 
PZTl6t^(0^ftrTO:^IlfcS 
£\ Pb:Ti:Zr = 0. 49:0. 26:0. 25 40 

x^-f hSBe<opzT#-gcDtr-^cD^st>n, as 

SEMBSWJSS, PZTBtlCttK>*-^WW* 

[0 0 2 1] B»S££«fiMMtf>«. PZTR7©3? 
WfcKa!B»tt-CP t±««B8ft»*Ufc. Pt±« 
M8C**3H 6 0/imX6 0wmOgfTKI9« 
2 0 0 0AT*ofc, ±e©«fc#JSTffBLfcSM§« 

tt&R^© p t BtPt 4 <DM\zm so 



#H^7-1 8 3 3 9 7 
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w 9 s wan-r * e t tci 0 » s n*: t xt- u *>x;i— y 

£0 3K7j^\ 61JnLfc«#9te, aSl50kV/c 
m0ZftSWiS»«7 5HzT&oL BRB^IEB 
£ L Tffl V> * <0 £ $ ©3fiRfi»tt*t# £ 

[0022] torn 2 

*&m<Dmm#nmm*&mi&?zft&<DMm\z* mas 

«ltH«T»*. fib. B«*»Rfi!)BjS*ftt3a* 

Srg&ET** PZTR 5, 6, 7 tt, ItSIS 250 
"C> ^y^7-7 0 0W, X/ty^#XBE;*)0. 4 
Pa*#BJ*R*#£U PZTR5, 7«X/1y*# 
XiftBJfc A r /Oa = 3 / 1 , PZTK6ttX/ty^f 
Xffifitt A r /O* = 1/1, -en^nRiP 7 0 0 AT 
tt2 10 0Al:^J:5»ftl/&. PZTR5&* 

^«7 ti^sico^R^frTmatc^RbfcRom^it 

tt, Pb:Tl:Zr = 0. 57:0. 22:0. 21 
-C*D. PZTB6&nBOdUR*fr-C«tttCdURbft: 
ROfijfiJttt* Pb:Tl :Zr = 0. 51:0. 2 
5 : 0. 2 4Tfcot 

[0 0 2 3] £<DPZTR5, 6> 7 \Z. m*Vm?>7 

BBftftfrofc. SfcfflS&frte, *gUE<D 1 0 0 

#M^ctrX^M3iS«3 5t:/s e c. , 
7--V>tfUm\*6 0 Ot:, 7--U>^Wttl5 
sec. Tfct>&o &fflS&©R©*aj£Jfcte> PZTR 
5 ft * V> tt 7 ^ NBeRRftfflWKlCriM 
Pb:Ti:Zr = 0. 55:0. 23:0. 2 2T& 
0, PZTB6^n*oaR*»T«aiZJ«Rb^« 
Pb:Ti:Zr = 0. 47:0. 27:0. 26 

^*-f HIB6©PZT*-B©tf-^o**«*>*U B 

Bft3»«fftonTVi*ci««BB*n&. mmmco 

SEMBiKOiB*, PZTR+fc»*e>*— 
tifcafeofc. P t_tgR^ffi8<hP tT8B««4<Z>Wl;:« 
l|L9£^:&DT*;i£lc£0, MM 1 fcHBtcRRB* 
15®*^ & L T JB n * © fc+#fc*S ^ OBBBBttaV 

[0 0 2 4] tfcBMl 

mm&ftm-e&Zo 1 o«nis/U3>ifi, iihm 

GnS^iJn>Sfil OO^ffifcJg/S^nfcS i &g&fc 
R. 1 2«WIBS i^KlbRl l±iCJBfifc£nfcT i 
R, 1 3ttltET 1R1 2±fc»*an&P tT«« 

s. 1 4ttP t Tfisms 1 3 ±i:»**nfc!»«#p 

ZTR, 1 5ttB»«*PZTR14±K:»J«*nfcP 
t±ffi«ffiT*^»o PZTR1 4an©ROdtR35ftSR 
BfflB^tta±e«Bffi 1 Rtf 2 co«^£ n cti 
^ PZTRl 40j£R*ff:|2. SSiaffi2 5 0*C> X 
Ay^t7-7 0 0W, X/17^*XE^0. 4 Pa. 
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X/Vy*#Xflfcfitt:Ar/02 = 3/lT, &ffiSffc# 
te, *fUBEC9 1 0 0 %ffi*»Hm*T. #M*5£tfP*& 
agfJ3 5t/sec. . >^taffite6 0 0 

<C, 7--'J>^TOl5sec. T&ofco jftfflag 

m> PZTR*K:5 0 0-1 0 0 0 kV»d>&-)V1Agr 
[0 0 2 5] 04-611 *lB«iatX2 0#569!ICJ; 70 

Jtrf»tt**l/rtr** C t^*^, 

co o 2 6] &mmz 

mtzZ^lt. nfflS/U3>*«ia>*ffifcjRff2 0 0 0 a? 
AOS 1MMUR2CJMKU c«>S ! ^KIbSI2±tc 
iH3 0 0AOTig3^ C©Tii3±l:M2 0 
0 0AGDPtBt4£, u©P tR4±K3*R«fl«fcL 
TP Z Tlfi 5 , 6> 7£, *n**l*«Mb*«MlJ«*tt 
(MOCVDS) KJ;0»J5KLfc. Pb, Z r, 43<£tf 
Ti<DJH»JCtt, -en^n, Pb (DPM) 2 (DPM: 
V\£nw(fr*9>. C11H20O2), Zr (O-t-C 
4H*)4, Ti (O- i -CsHi)4&JflV>, 187 0 013 
T^K&fT^^o PZTS5, P b (D 

PM): tC^-T-5N2 U T^^^SFpb = 1 5 0 s c 30 

cm, Zr (0-t-C4H 9 )< fc*fT*Ni +t'J7 
^XFi, = 50sccm, Ti (O- i -Ca Hr)< \ZM 
«N2+t , J7^ffiiFi. = 100sccm, 0 2 *fr 
R^I«Fo 2 = 7 0 0 sccm, N 2 f&SWf X8ES 
Fn = 3 0 0 sccmiU P Z TBS 6 T«Fp b = 1 0 
Osccm, Fir = 50sccm, Fn = 100scc 
m, Fo2 = 7 0 0 sccm, Fnj = 3 50 s c cmtl 
ft. f l/T» -*n*n®iR«»a 7 0 0 A*T^>, ^r2 1 
0 0Al:^<fc5Ml/)t. PZTK5*s^li7 
«©*K*ftT»ttfc«KUfcJ«oa«ittt, Pb : T 40 
i:Zr = 0. 50:0. 21:0. 2 9t^D, PZ 

T122 tmm<D&m&ftvmm\z&mvitm<Dm&it 

Pb:TI :Zr = 0, 47:0. 22:0. 31 
T&o*:. P Z TR 5 > 6, 7S«m PZTBS70) 
*IHfc*fflil«ttTP t±«««8ft»J«bfc. Pt± 
fflli8(D^$lt 6 OmhiX 6 0Mm<OJ6»TRJ* 
\*2 0 0 0 ATSofc. 
[0 0 2 7] ±i2<Z)«3&:^feT^»lxfe3fi««#:WK* 

^<d p t ±ts«a stpt rmmm 4 omiznft 9 
iip-r*2itiCcJ:osenfetx^u^x;^-^H7^ 50 



»«¥7-l 8 3 3 9 7 
^To BJHPL,fc*»9tt- Sfiffil 5 0kV/cm©Eft 

iST^»«7 5HzTfeofco msm»mte»?ti, 
-oa » « ® (D&nmfr&tm ^nt^^ 

Ht1fi&fr*. SEMJCcfcOPZTK5, 6, 7 

COO 2 8] Jt&0J2 

tt»ft6*fc. PZTB140«i*Wt SSMS7 
0 01C, ^t'JT^XM^R^Xffillt Frb=l 
50sccm, Fit = 50sccm, Fii = l 00 s c 
cm, Fo2 = 7 0 0 sccm, Fsj = 3 0 0 s ccmT 

fr^nr^ -s z. tfitmmzwto 

[0 0 2 9] H8I1 ^JS«2<Z>*«WJCJ;^KR«# 
SEteST*: ftIM 2 CDfle*O»««ft:f21ft*^(0 I - V 

ft*5, HJBW3 0PZTRO»^SrPb : 
Ti :Zr = 0. 4 9:0. 2 1:0. 3 0t LT*f 

[0030] mtm4 

SAT, HB*#«LT*HW©JWB«l*KWr*. S9 
17ttnai/'j3>a« t 1 8ttSJEnSh>U3> 

jhki 7®sii«Mtsnfes iiNMtm. i9»iwa 

S i Xfttt^JR 1 8 ±KJM»ftfeT IE 2 0 fcMJET 
iBl9±i:M^?nfcPtTMffi, 2l«PtTg? 
iffi2 0±i:M$tlfcS rT 1 03B©S-a, 2 2 
ttfltfES rT i OaBI<DSg-Jl2 l±fcfls«snfcS r 
T i OiJRCMB-JB. 2 3teS0IBS rT iOslO^r® 
2 2±fcff»SnfcS r T i OsRCDSSH®, 2 

[0 0 3 1] nfflS/U3>aWl 7CDSBJCWP2 0 0 
0AOS i JRKflsKl 8*»*U C©S iJRKftRl 
8±l:Ii?3 0 0A(Z)Tiil9^ Jia>Ti^l9Ji 
l:ii2 0 0 0A©PtK2 0^ ££)P tBI2 o±f;r 
»Rt*Ri:UTSrTiO s R2 1, 2 2, 2 311 
1^18 5 5 0^ <^>tf-A<DtDjtmJBEl 0 0 0 V 
T, *n-fn©Ktt»;£7 0 OAfa »2 10 0Afc 
fc*«fc5J«KLfc. SrTiOi^2 1*^W2 3t 
H«ROj«K*#TJ|MB(cj»b&R9tWlttt. Sr/ 
Ti = lT&0, PZTJR3 3iH*©«BI*frT»a 
fcj£KL&K©tt/£Jfctt, Sr/Tl=0. 8T<feo 

[0 0 3 2] SrTiOi82 1, 2 2, 2 3^i 
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S r T i OsK 2 3 <D^m\zM^&T P t ±S6« 
l2 45MLfc. P t±8S«ffi2 4CD;*1*;*te, 6 0 
/imX 6 0 MmO«TBI9«2 0 0 0 AT^^L ± 

ifeofco SEMi:<J;0SrTiOaI2L 2 

2, 2 3<Dmffi&£zf&mvtm*m&isi££z%* tr> 

^-M^<, 3t®te¥*tT&ofco 
[0 0 3 3] it&#J3 

jg«EI&0-C&*o 2 6ttnI^'j3>Sfi, 27\mft 

m. 3 0 liP t Ti«S 2 9 ±i:M$n^ S r T i O 
,R, 3 USS rT 1 OaR3 0±\Z&tfL2tlTcP t ±8B 

«s*c*^ srTio»i3 osmomof&mjimz 

±f30«^<h^i;T^oJ^o SrTiO 3 i3 0O«I 

*#tt. S«*afi5 5 0 < c, ^*>t?-Acaiirt£«JEi 

0 0 0 VT&ofc. ^JB^^KcDXSII«ItFf^*f^j8e^ 
^or/X^-r h#ti£cDS r T i 0 8 *— m<DV-?<Dfr 

[0034] sunt mmm4<D*&w\z&z>mm& 
m»m?£ttmm3<z>&*e)®mmmm?<D i -v«p 
tt*itKLfc^:7T<fcs. *&w\z<k*mn&&&m 

So *««4a)S rT I O.JR2 3<Dtti«SS r 

/Ti=0. 8 8£LT^f£K£ffofc£;i;3, 

[0035] m&ms 

mmm 1 uttmm#mm^&m lt> si 2fcSL 
4 intiDXtE±ic7— H9^r >4 3)wm*&n, 

-H9-f >4 3±JC«UiK4 4^bT, *Wt>-*#§ 
jeT&3«ffifC«£nfc3S««fc#R4 2«qER3tlT 

jEtw5fiKe^»K4 2«, -*oeyh7^f>4 

3 fcA 1 EM 4 5 l^^T^nT^SMMtb 
[0 0 3 6] Ca*%UK*»T % aR«#»R4 2 \Z 

h&4 1 fcR*f*«!HSiWEfcT*. 
cticto roj ^ ru ££«*r*c: RR 

iMK4 2tt8i^$f$^OT, mS&OFFiCL 

Tt> roj gc^« ru ottffi^^n^. 
®mt®mnft<»M&*mtt&<z>fr*:mm ltd ram 

[0037] mtme 
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mmm 1 lt, 013 ic^l 

5 h U F ET^KL 

:0FEm Sfi0SMSi:y-x ■ HW>« 

«5 3^^^nT*50. • HH>g«5 3K 

1 7^£fc*y-h«ffi5 2JKXV— X - HH>fiS5 

5 msbr 5 4 fc«fc oi^snT^nwBRanTfc 

*«j6&WLT<r>*. 
[0 0 3 8] ^OFETTH htiffi 5 2 K«JE£ 

V-i >^OON-OFFtC<fcD roj t ru 

-raiifc^T**. RR*ft»R*&R*fft>0> 

SiS^OFFCLTfe roj Tlj <Z>t*ffi£ 

SUtSIt^T^ *WRttoRRaflsft4ra-r*c 
ta*T£*. 

[0 0 3 9] 

Rftfl 1 tC^LfcR«#»R£te*l l/T, 014 \Z7jkh 

M$i6 1 _LK#-hA6 2ROT-hB6 3ft£S* 
fctlTSsD, CO 2 6 4 

K^T^Rsnstifcic. wr«r©±«*h©- 

-hA6 2Rtf#-hB6 3COiiiC«S«®6 4«r^U 
TAliffi6 5 MEKStlTl^. 
[0 0 4 0] CO*P«ttR««:(D«S[3t#fe«l*, "Tft 

fcCDTfc*. RRR0RRHU Stc^LfcJ;?!::, 2^ 
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